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1. INTRODUCTION {#imhj21832-sec-0010}
===============

Sensitivity is one of the key constructs of attachment theory (Bowlby, [1969](#imhj21832-bib-0005){ref-type="ref"}; Shin, Park, Ryu, & Seomun, [2008](#imhj21832-bib-0033){ref-type="ref"}). Ainsworth, Blehar, Waters, & Wall ([1987](#imhj21832-bib-1001){ref-type="ref"}) defined maternal sensitivity as a mother\'s ability to perceive and interpret accurately her infant\'s signals and communications and then respond appropriately. Empirical research has identified sensitivity as an important, but not exclusive, predictor of secure infant attachment (Bigelow et al., [2010](#imhj21832-bib-0004){ref-type="ref"}; De Wolff & van IJzendoorn, [1997](#imhj21832-bib-0010){ref-type="ref"}). Similarly, the causal role of maternal responsiveness on infant brain development has been directly demonstrated in nonhuman animal research (Eshel, Daelmans, de Mello, & Martines, [2006](#imhj21832-bib-0013){ref-type="ref"}). Observations of mothers showing positive maternal responsiveness toward their infants provide a core index of maternal sensitivity. Evidence has suggested that maternal responsiveness is associated with the later emotional, cognitive, and physical development of the infant (De Wolff & van IJzendoorn, [1997](#imhj21832-bib-0010){ref-type="ref"}; Murray, Fiori‐Cowley, Hooper, & Cooper, [1996](#imhj21832-bib-0028){ref-type="ref"}). Thus, insights into the factors associated with maternal responsiveness may inform programs aimed at promoting healthy child development with breastfeeding as a potentially important consideration.

The benefits of breastfeeding for the child are well‐documented (Ivarsson, Hernell, Stenlund, & Persson, [2002](#imhj21832-bib-0018){ref-type="ref"}; Kramer et al., [2001](#imhj21832-bib-0023){ref-type="ref"}). The World Health Organization has recommended 6 months of exclusive breastfeeding for the infant to benefit from the positive effects of breastfeeding. However, the effect of breastfeeding on maternal responsiveness remains undetermined. Existing research has mostly focused on the effect of breastfeeding on infant development and attachment rather than on maternal responsiveness (Heikkila, Sacker, Kelly, Renfrew, & Quigley, [2011](#imhj21832-bib-0017){ref-type="ref"}; Kramer et al., [2008](#imhj21832-bib-0022){ref-type="ref"}). Although positive effects of breastfeeding on maternal responsiveness are often advocated, empirical evidence is lacking (Jansen, de Weerth, & Riksen‐Walraven, [2008](#imhj21832-bib-0019){ref-type="ref"}).

Theoretically, breastfeeding may enhance maternal responsiveness via a number of mechanisms. For instance, suckling stimulates the endocrine system to release oxytocin and prolactin, which have been linked to indices of maternal sensitivity (e.g., licking and grooming) in animal research (Kendrick, [2000](#imhj21832-bib-0020){ref-type="ref"}; Roberts, Jenkins, Lawler, Wegner, & Newman, [2001](#imhj21832-bib-0032){ref-type="ref"}). In addition to biological effects, behavioral aspects of breastfeeding may also enhance maternal responsiveness and infant attachment through increased sensory interactions and touch (Widstrom et al., [1990](#imhj21832-bib-0039){ref-type="ref"}). Breastfeeding has also been shown to positively affect maternal mood, which may in turn promote maternal sensitivity (Mezzacappa, Kelsey, & Katkin, [2005](#imhj21832-bib-0026){ref-type="ref"}). Contextual factors such as family pressure, social and cultural expectations, and health professionals' support may also influence mother\'s breastfeeding practices (BPs). In addition, it may be that mothers who intend to breastfeed are by nature more responsive; however, few studies have examined the characteristics of women who choose to breastfeed in this context.

Britton, Britton, and Gronwaldt ([2006](#imhj21832-bib-0007){ref-type="ref"}) examined the relationship between antenatal breastfeeding intention (BI), BP, maternal sensitivity, and infant attachment. Maternal sensitivity was measured via observational ratings of the quality of mother--infant interactions at 6 months. Both BI and BP were found to positively correlate with maternal sensitivity; however, the independent effect of these factors was not tested (Britton et al., [2006](#imhj21832-bib-0007){ref-type="ref"}). Pearson, Lightman, and Evans ([2011](#imhj21832-bib-0030){ref-type="ref"}) demonstrated that breastfeeding is associated with enhanced maternal sensitivity to infant distress, as compared to those mothers who bottle‐fed, and that this difference emerges only after birth once feeding has commenced. Conversely, Drake et al. ([2007](#imhj21832-bib-0012){ref-type="ref"}) examined potential predictors of maternal sensitivity and found that breastfeeding was not associated with maternal sensitivity as rated by subjective reports, however, self‐esteem, satisfaction with life and parity emerged as significant factors. In a recent neuroimaging study, Kim et al. ([2011](#imhj21832-bib-0021){ref-type="ref"}) demonstrated links between breastfeeding and greater maternal responses to infant cues in brain regions implicated in maternal--infant bonding and empathy during the early postnatal period.

However, there remains a lack of longitudinal research on breastfeeding and maternal responsiveness using large population‐based samples while accounting for possible confounding factors, particularly those that may influence mother\'s decision to breastfeed in pregnancy. In addition, it may be that breastfeeding, per se, enhances maternal responsiveness; alternatively, mothers who practice breastfeeding may have higher preexisting levels of responsiveness versus mothers without BI. Disentangling BI and BP requires large sample sizes due to high correlation between these factors, and a need to include rarer categories (i.e., women without intention to breastfeed who practice breastfeeding after birth).

Our objective was to examine the differential effects of prenatal BI and BP on maternal postnatal responsiveness. We used prospectively collected data from the Avon Longitudinal Study of Parents and Children (ALSPAC), a large birth cohort in Bristol, to address some of the existing gaps in the literature. The relatively large sample size enabled us to investigate subgroups of women according to their BI and BP over time (i.e., women with/without BI who did/did not practice breastfeeding) using a life‐course model‐building approach (Mishra et al., [2009](#imhj21832-bib-0027){ref-type="ref"}). Our research questions were: **RQ1**: Do women with intention to breastfeed who did breastfeed show a greater proportion of positive (vs. neutral) maternal responses, as compared to the other groups?**RQ2**: Is BP a critical factor in predicting maternal responsiveness (i.e., women without intention to breastfeed who did breastfeed show a greater proportion of positive \[vs. neutral\] maternal responses, as compared to women with intention to breastfeed who did not breastfeed)?

2. MATERIALS AND METHODS {#imhj21832-sec-0020}
========================

2.1. Data source {#imhj21832-sec-0030}
----------------

The sample comprised participants from the Avon Longitudinal Study of Parents and Children (ALSPAC). During Phase I enrolment, 14,541 pregnant mothers residing in Avon, United Kingdom with expected dates of delivery from April 1, 1991 to December 31, 1992 were recruited. These pregnancies resulted in 14,062 live births and 13,988 children who were alive at 1 year of age. The current study comprises a 10% subsample of the ALSPAC children, known as the "Children in Focus" (CiF) group, who attended clinics at the University of Bristol. The CiF group members were chosen at random from the final 6 months of ALSPAC births. In total, 1,213 parent--infant pairs attended a 12‐month CiF assessment, and 1,144 participated in videotaped mother--infant interactions. The representativeness of this sample compared with those who did not attend the CiF assessment is shown in Table [1](#imhj21832-tbl-0001){ref-type="table"}. Detailed information about ALSPAC is available at <http://www.bristol.ac.uk/alspac/>, including a searchable data dictionary (<http://www.bris.ac.uk/alspac/researchers/data-access/data-dictionary/>) (for further details on the cohort profile, representativeness, and phases of recruitment, see Boyd et al., [2013](#imhj21832-bib-0006){ref-type="ref"}; Fraser et al., [2013](#imhj21832-bib-0014){ref-type="ref"}; and Golding, Pembrey, & Jones, [2001](#imhj21832-bib-0015){ref-type="ref"}).

###### 

Sample characteristics (ALSPAC: Avon Longitudinal Study of Parents and Children)

  Parental and socioeconomic characteristics   Mothers who did not attend the research clinic but had a live singleton at 12 months (*n* = 12,415)   Mothers who attended the research clinic, but had missing data (*n* = 347)   Complete case sample[a](#imhj21832-tbl1-note-0002){ref-type="fn"} (*n* = 894)   *P*‐value   Breastfeeding: intention = yes; practice = yes (*n* = 441)   Breastfeeding: intention = no; practice = yes (*n* = 76)   Breastfeeding: intention = yes; practice = no (*n* = 182)   Breastfeeding: intention = no; practice = no (*n* = 263)   *P*‐value
  -------------------------------------------- ----------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------- ------------------------------------------------------------------------------- ----------- ------------------------------------------------------------ ---------------------------------------------------------- ----------------------------------------------------------- ---------------------------------------------------------- -----------
  Maternal age at delivery, *M*                28                                                                                                    28                                                                           29                                                                              \<.001      30                                                           29                                                         28                                                          27                                                         \<.001
  Maternal educational attainment                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
  University degree                            14%                                                                                                   13%                                                                          16%                                                                             \<.001      24%                                                          16%                                                        9%                                                          3%                                                         \<.001
  O‐level/A‐level                              61%                                                                                                   64%                                                                          65%                                                                             \<.001      63%                                                          63%                                                        65%                                                         61%                                                        \<.001
  Minimal/no education                         16%                                                                                                   12%                                                                          12%                                                                             \<.001      13%                                                          21%                                                        24%                                                         36%                                                        \<.001
  Parity                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
  Primiparous                                  44%                                                                                                   46%                                                                          47%                                                                             \<.001      43%                                                          53%                                                        62%                                                         37%                                                        \<.001
  Pregnancy intended                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
  Yes                                          69%                                                                                                   67%                                                                          77%                                                                             \<.001      74%                                                          70%                                                        72%                                                         68%                                                        \<.001

*Note*.

Complete case sample: Mother--infant pairs with complete data on exposures, outcome, and confounders.

John Wiley & Sons, Ltd.

2.2. Materials {#imhj21832-sec-0040}
--------------

### 2.2.1. Outcome variable: Maternal responsiveness {#imhj21832-sec-0050}

Maternal responsiveness was measured at the 12‐month CiF assessment using the Thorpe Interaction Measure (TIM; Thorpe, Rutter, & Greenwood, [2003](#imhj21832-bib-0036){ref-type="ref"}). Mothers were asked to share a picture book with the child as they would normally do at home for approximately 5 min. The sensitivity of maternal nonverbal responses to her infant was rated by an independent researcher during the observation in accordance with the protocol. The interrater reliability of κ ≥ 0.6 across four raters had to be established for all behavioral codes within the coding system (Thorpe et al., [2003](#imhj21832-bib-0036){ref-type="ref"}). The study focused on nonverbal rather than on verbal maternal responses, given that these behaviors may reflect instinctive and automatic responses less likely to be affected by social desirability bias. TIM nonverbal behavioral codes compare well to those used to code maternal sensitivity in other validated maternal‐sensitivity scales (Page, Wilhelm, Gamble, & Card, [2010](#imhj21832-bib-0029){ref-type="ref"}). Furthermore, there was little variance in maternal verbal responses, with the majority of mothers (80%) showing positive responses.

Previous research has considered maternal verbal responses as separate from the responses used to categorize maternal sensitivity. Using ALSPAC data, we found that positive maternal responses were independently associated with a 0.3 *SD* increase in an experimenter‐assessed infant development score at 18 months after controlling for maternal and infant characteristics (Pearson et al., [2012](#imhj21832-bib-0031){ref-type="ref"}), thus supporting the inter‐rater reliability and predictive validity of maternal nonverbal responsiveness on infant development.

Maternal nonverbal responses were categorized as *positive* (e.g., stroking, kissing, caressing, positive eye contact, smiling), *neutral* (e.g., no clear example of either negative or positive behavior), or *negative* (e.g., gaze aversion, pushing, distracting, nonresponse to positive initiation). Maternal negative behaviors were rare, and it was deemed inappropriate to combine negative and neutral behaviors given that these responses may be qualitatively different (Thorpe et al., [2003](#imhj21832-bib-0036){ref-type="ref"}). Thus, we did not include negative responses in the final analyses. Scores were coded as 1 (*positive*) and 0 (*neutral*).

### 2.2.2. Exposure variables: BI and BP {#imhj21832-sec-0060}

Information on how the mother intended to feed her baby in the postnatal period was collected at 32 weeks of gestation via mother‐reported questionnaires. The response categories included: "breast," "bottle," "breast and bottle," or "uncertain." For the initial main effects analysis, we created three BI groups, encompassing "yes" (corresponding to the "breast" category), "maybe" (generated by collapsing the "breast and bottle" and "uncertain" categories), and "no" (corresponding to the "bottle" category). Maternal BP was assessed via mother‐reported questionnaires on the feeding methods at 18 months postnatally (including breastfeeding duration) to capture the full extent of breastfeeding duration across the postnatal period. Thus, mothers who supplemented breastfeeding with formula and later solid food (after 6 months) would still have been classified as breastfeeding. The response categories included: "never," "less than 3 months," "3--5 months," or "6 months+." Evidence has suggested that that maternal recall is a valid and reliable estimate of breastfeeding initiation and duration, especially when breastfeeding is recalled after a short period of time (Li, Scanlon, & Serdula, [2005](#imhj21832-bib-0025){ref-type="ref"}).

### 2.2.3. Confounders {#imhj21832-sec-0070}

Parental and socioeconomic characteristics identified in previous studies as being associated with breastfeeding and maternal responsiveness were collected prospectively from maternal questionnaires during the antenatal and early postnatal periods. These included maternal age at delivery (in years), highest maternal educational attainment (minimal education or none, compulsory secondary level \[up to age 16 years\], noncompulsory secondary level \[up to age 18 years\] vs. university level education), parity (primiparous vs. multiparous), and whether the pregnancy was intentional (yes or no). Analyses were also adjusted for maternal antenatal depression score assessed using the Edinburgh Postnatal Depression Scale (Cox, Holden, & Sagovsky, [1987](#imhj21832-bib-0008){ref-type="ref"}) at 18 weeks of gestation.

2.3. Statistical analyses {#imhj21832-sec-0080}
-------------------------

### 2.3.1. Main effects {#imhj21832-sec-0090}

All analyses were conducted using Stata Version 13 (StataCorp, College Station, TX). First, we examined the main effects and interaction of BI and BP on maternal responsiveness in the complete case sample (*n* = 894) using logistic regression.

### 2.3.2. Nested models {#imhj21832-sec-0100}

Second, we explored the relative effects of BI and BP on maternal responsiveness using a life‐course epidemiology approach (Mishra et al., [2009](#imhj21832-bib-0027){ref-type="ref"}). We performed nested model analyses whereby a fully saturated regression model, which explores all possible patterns of BI and BP, is compared with three nested models using Likelihood‐ratio tests (Figure [1](#imhj21832-fig-0001){ref-type="fig"}).

![Representation of the four models for comparison using the nested models approach](IMHJ-41-82-g001){#imhj21832-fig-0001}

#### 2.3.2.1. Model 1: Critical effect of BP {#imhj21832-sec-0110}

This model tests the hypothesis that only BP will influence maternal responsiveness by restricting the nested model with the following constraints: (a) There is no effect of BI without BP (i.e., this group does not differ from the reference category including those who did not intend to and did not breastfeed: BI:YES/BP:NO = BI:NO/BP:NO); and (b) the effect of practicing breastfeeding with and without intention will be equal (i.e., BI:NO/BP:YES = BI:YES/BP:YES).

#### 2.3.2.2. Model 2: Critical effect of BI {#imhj21832-sec-0120}

This model tests the hypothesis that only BI will influence maternal responsiveness by restricting the nested model with the following constraints: (a) There is no effect of BP without intention (i.e., BI:NO/BP:YES = BI:NO/BP:NO and BI:NO/BP:YES = BI:YES/BP:YES).

#### 2.3.2.3. Model 3: Additive effect of both BP and BI {#imhj21832-sec-0130}

This model tests the hypothesis that both BI and BP contribute to maternal responsiveness by restricting the nested model with the following constraint: The sum of the effects of BI only and BP only equals the effects of intending to and actually breastfeeding (i.e., (BI:NO/BP:YES) + (BI:YES/BP:NO) = BI:YES/BP:YES).

Higher *P*‐values and relatively lower Bayesian information criterion (BIC) estimates indicate the relative goodness of fit of the nested model and, thus, whether the hypotheses indicated by the constraints is supported. To increase statistical power, all women with data on BI, BP, and nonverbal responses were included in the nested model analyses (*n* = 962).

### 2.3.3. Saturated model {#imhj21832-sec-0140}

We investigated the impact of all potential patterns of BI and BP on maternal sensitivity by creating a four‐level categorical variable. The four levels were: BI: YES and BP: YES (BI:YES/BP:YES); BI: YES and BP: NO (BI:YES/BP:NO); BI: NO and BP: YES (BI:NO/BP:YES); and BI: NO and BP: NO (BI:NO/BP:NO; reference category; Figure [1](#imhj21832-fig-0001){ref-type="fig"}).

### 2.3.4. Missing data {#imhj21832-sec-0150}

The data set contained missing data which varied across variables. Therefore, each analysis was limited to data that was complete for all exposure, outcome, and confounding variables (referred to as *complete case*).

3. RESULTS {#imhj21832-sec-0160}
==========

3.1. Sample demographics {#imhj21832-sec-0170}
------------------------

Our starting sample included 962 women with data on BI, BP, and mother--infant interactions, of which 894 mother--infant pairs had complete data on exposure, outcome, and confounders. Sample sizes of each category related to BI and BP, as well as respective effects of each of the groups on maternal responsiveness, are illustrated in Figure [2](#imhj21832-fig-0002){ref-type="fig"}. Sample characteristics are provided in Table [1](#imhj21832-tbl-0001){ref-type="table"}.

![Sample sizes of each category related to breastfeeding intention and practice and respective effects of each of the groups on maternal responsiveness (percentage of mothers demonstrating neutral vs. positive responsiveness)](IMHJ-41-82-g002){#imhj21832-fig-0002}

3.2. Main effects: The association of BI and BP with maternal responsiveness {#imhj21832-sec-0180}
----------------------------------------------------------------------------

The logistic regression analyses provided evidence for a main effect of BI and BP on the odds of mothers displaying positive responsiveness (Table [2](#imhj21832-tbl-0002){ref-type="table"}). Specifically, mothers with BI during pregnancy had higher odds of showing positive maternal responses versus those without BI. There was evidence of a dose--response relationship, with the odds of positive maternal responses increasing as the duration of BP increased.

###### 

Logistic regressions to examine the main effects of breastfeeding intention (vs. no breastfeeding intention) and breastfeeding practice (vs. no breastfeeding practice) on the odds[a](#imhj21832-tbl2-note-0002){ref-type="fn"} of mothers displaying positive responsiveness at 12 months' postpartum

                                                    Unadjusted                  Adjusted 1[b](#imhj21832-tbl2-note-0003){ref-type="fn"}   Adjusted 2[c](#imhj21832-tbl2-note-0004){ref-type="fn"}
  ------------------------------------------------- --------------------------- --------------------------------------------------------- ---------------------------------------------------------
  Breastfeeding intention (32 weeks of gestation)                                                                                         
  Reference group: No (*n* = 169)                   --                          --                                                        --
  Maybe (*n* = 294)                                 1.74 (1.19, 2.55), .004     1.86 (1.15, 3.00), .01                                    1.80 (1.09, 2.92), .02
  Yes (*n* = 431)                                   2.38 (1.66, 3.43), \<.001   2.36 (1.44, 3.86), .001                                   2.34 (1.42, 3.86), .001
  Breastfeeding practice (18 months' postpartum)                                                                                          
  Reference group: Never (*n* = 183)                --                          --                                                        --
  \>3 months (*n* = 229)                            1.12 (0.76, 1.66), .56      0.75 (0.47, 1.21), .24                                    0.73 (0.45, 1.19), .21
  3--5 months (*n* = 170)                           1.62 (1.06, 2.48), .02      0.99 (0.59--1.67), .98                                    0.94 (0.55, 1.60), .83
  6 months+ (*n* = 312)                             1.83 (1.27--2.66), .001     1.03 (0.63--1.70), .90                                    0.93 (0.55, 1.57), .78

*Note*.

Odds of showing positive responses: 0 = *neutral*, 1 = *positive*.

Adjusted for age at delivery, educational attainment, parity, and whether pregnancy had been intended.

Adjusted for all aforementioned confounders and maternal antenatal depression.

John Wiley & Sons, Ltd.

3.3. Independent effects of BI and BP on maternal responsiveness {#imhj21832-sec-0190}
----------------------------------------------------------------

We carried out logistic regression analyses entering both exposure variables (BI and BP) into the same model. There was evidence of an independent effect of BI on maternal responsiveness. In contrast, there was no evidence of an independent effect of BP on maternal responsiveness once BI was accounted for, suggesting that BI explained a larger proportion of the variance in maternal responsiveness. Adjustment for the socioeconomic and maternal confounders made little difference to the parameter estimates (Table [2](#imhj21832-tbl-0002){ref-type="table"}). No interactions of BI and BP on maternal responsiveness were observed, likelihood ratio χ2(6) = 8.95, *P* = .18.

3.4. Comparison of hypotheses {#imhj21832-sec-0200}
-----------------------------

The highest levels of maternal responsiveness were found in those mothers with intention to breastfeed who went on to breastfeed (accumulation effect; Figure [1](#imhj21832-fig-0001){ref-type="fig"}; Model 3). Thus, we compared the saturated and nested models to examine possible differences between the models (Table [3](#imhj21832-tbl-0003){ref-type="table"}). Low *P*‐values indicated that there is a difference between the models, suggesting poorer fit of the nested model when compared to the saturated model. Specifically, in Model 1, the critical effect of BP on maternal responsiveness was not as good at predicting the data than was the saturated model, as indicated by poorer model fit. This provides evidence to suggest that that BP alone is not associated with positive maternal responsiveness. Models 2 and 3 did not differ from the saturated model, suggesting similarly good fit to the data. This provides evidence to support the critical effect of BI as well as the additive effect of both BP and BI on maternal responsiveness. Further comparison of BIC model fit indices suggested that maternal responsiveness was most likely to be affected when both BI and BP were present (Model 3; additive effect). This is further illustrated in Figure [2](#imhj21832-fig-0002){ref-type="fig"}.

###### 

Comparison of nested models representing specific effects of breastfeeding intention and breastfeeding practice with the fully saturated model

  Nested models tested                                                      Comparison model   *df*   χ^2^   *P*‐value   BIC
  ------------------------------------------------------------------------- ------------------ ------ ------ ----------- -------
  *Model 1*: Critical effect of breastfeeding practice                      Saturated model    2      6.2    .046        1.323
  *Model 2*: Critical effect of breastfeeding intention                     Saturated model    2      4.1    .118        1.321
  *Model 3*: Additive effect of both breastfeeding practice and intention   Saturated model    2      0.7    .704        1.317

*Note*. BIC: Bayesian information criterion.

John Wiley & Sons, Ltd.

4. DISCUSSION {#imhj21832-sec-0210}
=============

The purpose of this research was to examine whether BP enhances maternal positive responsiveness or whether women who choose to breastfeed are more maternally responsive by nature. We found that BP alone is not sufficient to increase maternal responsiveness and may only be beneficial when there is a prior intention to breastfeed. It may be that women who intend to breastfeed are by nature more responsive and are more likely to choose to breastfeed, which questions the notion of a direct biologically mediated (i.e., oxytocin) causal pathway from BP to maternal responsiveness. This is in line with recent evidence against the notion that oxytocin mediates the relationship between breastfeeding and maternal sensitivity (Tharner et al., [2012](#imhj21832-bib-0035){ref-type="ref"}).

Although we initially observed an association between breastfeeding duration and maternal responsiveness, this effect diminished once BI was taken into account. In addition, accounting for socioeconomical and parental confounders made little difference to the estimates of the effect of BI on maternal responsiveness. This emphasizes a need for further research to identify other potential determinants of maternal sensitivity, which in turn may influence women\'s BP. Also note that in the ALSPAC sample, breastfeeding was initiated by 76% of women (Donath, Amir, & the ALSPAC Study Team, [2003](#imhj21832-bib-0011){ref-type="ref"}), and these rates were higher than breastfeeding rates in the United Kingdom in the year 2000, when the corresponding rates were 69% (Hamlyn, Brooker, Oleinikova, & Wands, [2002](#imhj21832-bib-0016){ref-type="ref"}). However, despite somewhat higher breastfeeding rates in the ALSPAC sample, the effect of BI on maternal sensitivity should remain the same due to potentially different biological and behavioral mechanisms.

There is growing evidence to suggest that early life experiences of caregiving influence the development of maternal responsiveness (Belsky, Jaffee, Sligo, Woodward, & Silva, [2005](#imhj21832-bib-0003){ref-type="ref"}; LeCuyer‐Maus, [2000](#imhj21832-bib-0024){ref-type="ref"}) and that the adult secure attachment style is associated with greater maternal sensitivity (Ward & Carlson, [1995](#imhj21832-bib-0038){ref-type="ref"}). Thus, it might be that some women may exhibit characteristics, based on their early life experiences, that predispose them to have higher levels of maternal responsiveness and BI in pregnancy. In addition, the development of mother--fetus attachment during pregnancy has been shown to predict maternal sensitivity during the postnatal period (Siddiqui & Hägglof, [2000](#imhj21832-bib-0034){ref-type="ref"}) and may explain why some mothers change their mind from their original intention to breastfeed during the postnatal period. Furthermore, those mothers who intended to breastfeed, even though they did not breastfeed, may be more likely to engage in some behaviors associated with breastfeeding (e.g., close proximity and physical contact), which may be important in explaining the association between breastfeeding and responsiveness. Thus, breastfeeding may still be associated with responsiveness, albeit indirectly, through sensitive behaviors that women who intended to breastfeed tend to practice.

Note that mothers who decide to bottle‐feed do so most often because of mother‐centered reasons whereas breastfeeding mothers do so for infant‐centered reasons (Arora, McJunkin, Wehrer, & Kuhn, [2000](#imhj21832-bib-0002){ref-type="ref"}), thus suggesting preexisting differences in maternal attitudinal and intrapersonal characteristics (e.g., age, socioeconomic status, ethnicity, smoking status, and employment) (Van Esterik, [2002](#imhj21832-bib-0037){ref-type="ref"}). Societal attitudes toward breastfeeding may also moderate the link between breastfeeding and maternal responsiveness. The decision to breastfeed is often influenced by existing cultural perceptions as well as difficulties associated with integrating breastfeeding into employment and daily activities (Van Esterik, [2002](#imhj21832-bib-0037){ref-type="ref"}). In some societies, breastfeeding is the norm of infant feeding practice and therefore may not necessarily predict the quality of maternal care whereas in other societies it may not be strongly encouraged (Dennis, [2002](#imhj21832-bib-0009){ref-type="ref"}). Thus, the decisions associated with infant feeding are complex and are likely to differ across social groups and cultures. In addition, other maternal and infant characteristics such as maternal postnatal depression, infant temperament and feeding difficulties may influence both maternal decision to breastfeed and her responsiveness to the infant. However, conceptually and temporarily, these factors are likely to explain (i.e., lie on the causal pathway), rather than confound, the association between decision to breastfeed (despite the initial intention) and maternal responsiveness. The explanatory role of these potential mechanisms merits further research, which was outside the scope of this study.

The strengths of this study include the large sample size, the observed measure of maternal responsiveness, the availability of rich data on several exposures and confounders, and a longitudinal design that enabled us to examine differential effects of BI and BP using a life‐course approach.

The findings need to be interpreted in light of several limitations. First, the rarer group (women without intention to breastfeed who did breastfeed) was relatively small, reducing the statistical power to detect differences. We did not have information (e.g., negative initial breastfeeding experiences) to explain such a pattern. Second, we were unable to provide information on why women with intention to breastfeed went on to bottle‐feed. This could be explained by a number of reasons, including physical difficulties, social pressures, and work commitments. Such information may be important in advancing our understanding regarding the nature of differences between groups of women with different BIs and BPs. These findings should also be interpreted in light of the increased rate of breastfeeding initiation that took place over the past 20 years. However, in the ALSPAC sample, breastfeeding rates were already somewhat higher than the corresponding average national rates (Donath et al., [2003](#imhj21832-bib-0011){ref-type="ref"}; Hamlyn et al., [2002](#imhj21832-bib-0016){ref-type="ref"}) back in the early 1990s, suggesting that our findings are relevant even in the context of contemporary BPs. In addition, future research is required to provide further insights into breastfeeding patterns and to examine potential mechanisms that explain the association between BI, BP, and maternal responsivenss.

These findings have important implications for health policy and intervention development. Considering that the beneficial effects of breastfeeding on the mother--infant relationship are often implicitly assumed and advocated, despite limited empirical evidence, it may be reassuring to mothers that the sensitive nature of their interactions may not be dependent on BP. Nevertheless, breastfeeding is crucial for healthy infant development; thus, identifying the characteristics of women without intention to breastfeed in pregnancy may be an important avenue for developing interventions to improve maternal sensitivity during the antenatal period, and to encourage BP.
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